Investigation of nuclear envelope structure and passive permeability.
We present an experimental approach by the help of which structure and passive permeability of the nuclear envelope (NE) can be investigated thoroughly, by combining imaging, fluorescent, and electrophysiological techniques. A mature Xenopus laevis oocyte features a large nucleus offering an excellent system for these investigations. Using the emerging technique of atomic force microscopy, NE structure and the conformational state of nuclear pore complexes (NPCs), known to rule NPC and inevitably NE permeability, can be visualised at high resolution and under near physiological conditions. Passive NE permeability to macromolecules can be determined by the long-established confocal laser scanning microscopy, applying fluorescent macromolecules (dextran). Passive NE permeability to small molecules, which has long remained confounded by the lack of an appropriate technique, can finally be investigated following development of a proper technique designated the "nuclear hourglass" technique. The experimental approach presented here thus opens unique perspectives towards understanding the correlation between NE structure and passive permeability. This chapter describes in detail the protocols for performing such investigations.